Enhancement of MT synthesis by leptin in fasted mice.
It is known that metallothionein (MT) synthesis occurs in the liver in various stressful situations such as immobilization and fasting. However, the mechanism of MT synthesis in stressful situations is not fully understood. In this study, we examined the involvement of leptin, the obese gene product, in MT synthesis induced by fasting stress. Despite an increase in hepatic MT levels induced by 24-hr fasting in wild-type mice, both wild-type and MT-null mice showed decreases in plasma leptin levels after 24 hr of fasting. Hepatic MT levels increased to levels comparable with that in control mice in ICR, C3H, 129Sv and Balb/c mice fasted for 24 hr, and plasma leptin levels decreased significantly. Repetition of fasting and feeding in turn every 24 hr caused a gradual decrease in hepatic MT levels after the fasting period. In contrast, the reduced plasma leptin levels increased after the fasting period with repetition of fasting-feeding cycles. The findings indicate that there is an adaptation to starvation. On the other hand, subcutaneous leptin infusion in fasted mice via an osmotic pump resulted in increases in hepatic MT levels compared to the levels in vehicle-treated mice after 24 hr of fasting. Only leptin infusion had no effect on hepatic MT levels. These results suggest that MT synthesis in fasting stress is not correlated with decrease in plasma leptin levels but that leptin itself is a potent inducer of MT in a fasting situation.